*jSi 

« JjJaXl ^LtaiLuV S 2UYl 4 jv1 Ijj ljU JbtUl » 

« jJbkltl iLujjJl ljIjUVI 3L*aL»» £• JjUUb 2U4^LwV I kjbubJ 1 2 lL*j1 j » 

_aU\A jjLaJi. YY- Y. <> £ all Sjixiilj 

YY - Y . Jil jl! 


jljc.1 

• iAmti . 1 1/» r 1 1%> % 1 1 Ajta * | 

j^-a* <Jjt3fAa. 


k ^^^V 


jXft A UjJ 


~ H\ - 




ljLj Jbtjj f 


:Uj&* 


(^jLaJI (jj-iJI <- f-a .l j-* Ja-lj ^JLaJl cJjll ^JLjJI 4_aJjj 

ol jjLJI ^jlj t^alt t-gU lj jjl 4olc I da. 6 joj£ oLdaa 

Ou^l jl j! ^Ul JStoUl cU <IjLJ fJxJI ftU^Vt ja ,J]dl jJbJI l | . <L u, 

(£dil ^jLuii^jU cidi-ll j odja llfra. I jj ^jjJ! oLdaoll Add ^y»j oiijl lj£ ^1 OjV 

4a „wla >1 1 jjleJI ^JLc. \1 A~ f-Vl ^j_fi JJjJ ,s > jUi A J. ftj S jLj Ajldcl d-tl jot 

.^gd^lll IdA ^Jlail »! diil jaijj 

^l*i 4ojljjJI 4 «,tij I j 11 jdj dt-ljll t^vj,A -k.il ^JxJI ^1 f. jy 111 ^LJLj 

• dloaiA^lj f.L> 11 ££a da. jail jjaj SailjjJI 4 t ujl j II 

IdA DNA -II 4 Jjj 1qJ 1 4 1 mi l ^JB 4-oljjll 4 mj'tfl II ^laJL# (JoSLjj 

• 5 i a -k .ll 4Julsjj jaj ^A jk^-k~>j 4aa. 4i.lfv ,^_fl djajil »^jail 

I dA jljaJ ,j U/ i £ lj 4aadaJI laa.j]jl£aJI ^Idal aul J}La. (j-»j 

Adj-ajll Ctl^&Ji— all J^Ja. dj-aj >^- c -l — *- u f wj j-oa JJd JjLi (DNA) 

•(J^»jVl 4aj ^^ic. loa < U_ t .-J .lj 


La (Jaaaj (jLajVI ^daa 4 aa d i a 4jalf. 6jja 4_uljjJI 4 - - >*« j H ^-lf- dJUj 
4 ojIjjJI 4 1 a d * >^ I I <j1 -* . jjjaaa£JI Ifadal ^all Sjjail jjAj 6Jjda jlii ^J| 

jLVl ^Ija JjdJ 4aj J i ill Sdaiil olaJlil £y» 4 Jidda <JiLd dld£-1 £ LiaL dJU 
.(jVI 4aijj La£! ijt (ja 4^jju Loj Citc-lojaall 4 i A^trill 4autaJI 


V ^1 4alt£uJI Sdlajlla jllUi J^LibU 4jLUaa ■"■-»• » . J 4* ni l a 

>ijjt*il j_jil 4-iLooVL 4 ojIj-o joJlII 4a ;k till ol joioJl Jo-o . flfl jja 

Jaoaa laa jj^l 4 jojJI J V Jjla LdJU 4 oj1jjJI 4 . M a 4*. .ti l ■ .»* ijil 
^j-JI (joa.VLj ^aloJI ^JLaJI ^ c 4l1 ^ uftl ^d-Aj Loot oljLiil Jga-a. 
^aIouj jjl t|al jja 4-udaJI oLoAaJI ^Idkl < »V 4a.jja 4at ^a^Li-uVIj 
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LJU. 6 <_jj| jJLII 6^ ^aII »l iA til L^-aJfcl Sj )J^I iti ft (J^ ^i 

(jl Lutaj t ^a -k j jIjcI yfl ftjJLhoil SjL'jJI 4 ajL jk^Ubu lJjxu ^jJtj 

^^liVI ^jlu j "H ( jj_3u > a j i n ^illj a Lai I { j^X» <Kiii .« ^ x ° * jJUJI 

.AaC.ljjJI jdjVI 

(j-o ^jIju . ala-JI j <^iil ^jU: oljtaj £* lijV ^JL*JI aL^ll (jti ^JlllLj 

<_uj_adl 4 flU'itl ^_a <_i-oLk.j oojiJI (JjjLLuJJ l j *>C <b ^oC V ^oil ^il JjftV! 

.Aajjj^iVlj 


(j£. <^LxJLl aJ-a»j <x.~a.Llj| SjLjjj ^IjjJt » " *> I 1 6 (j* ■ ■ ■ ^ " (jl U£ 

4 ah A. II oLLill ol umaj .~.lj ■ *■-»- II ^jlij CjLLoj ^tjjl ^J >ji3 

. <juIj^JI < II ^1 JaJijuwLi l^-JI (j^aj ^jJI ol^a»jlll (j»a l tAjI 


-:3_a jllXi (>-aJI J-a£ 

eUoJtJI 4 aL»\ aj (j*j|^J| 4 a U\ » £^a (jj£du LujI—ujI t all ^j| s_Jj^)Jiil (j-o 

^5 Coat Jl pLLxaJI £jj L-til n i lj idJj ijC* jj — *J I al l (jlj 

5j-o aUfxill ^ ■ ■■*> * <JJ j j_xj ^ 4 tU\Ai jj_a^jll DNA Jl jjt£L> 

4_jJLa_C (jl j I JJhj (j-‘j j all (j^ < -a. Till 5 Jj J - r>-ll jl J-C.VI (jit ^j_aJ 

.^ujjJgJI j^l£j (jjL^ V jl fT. (jl JjV #-UaiJI 

tPl AalaJI allexi-ll (jjj£u (j^aLaJI ££aJI (j^ 

UkJI (jjA (jM^jjJI (jii AjILoJI Aj-LsJI LaSl J 6j>a.jj aUaxll (jj_J^J 

aj-JuLjk-a 4 " jUi* «. “ j <jl_fl ^ AjUoX. £jj 4 jLa . fc ^i Ixxjj Aoiluill 

Aj Vall xaJkj ^Jlllljj jiliJI ^ jU~ t nj Mi A^aUllI Aolkil ^i a AolacVU 

. tall 4 *•*-! | ~ (j a CiUI Ciljllj AjluaVI j^lfc 
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CjGLu ^Luj 

^yluJl jl^JU ifllSV-l ^lij^JI J^luiVl 

t^l 

jt JxlSG ^1 (^Jjj cr*^b ^l^JL < U t, a il «jjuJI <-ij^iaJt y-i ja*j < j \ j * 

.t a - will Sjj^jJtj 4 ^jillj ^jli=JI jjoxjj .j_«uJl ^j> <* ■ ■■<[»/> £»i JaI 

.<*JJ*1\ ^jjjJI jy ua ^Jbl jj-o <JUI <iL-oVlj 

^jUI ->.1 1 <JL*. j j-® c^*-° cs-O-L? 

♦ LSI oUlil ^ jlj j < ■■ all l a l a -wl l Ojj J-5j8 >_jJI a-ulL CjLjoJ) ^-S 

t - 111 j i n >~ * 1 o Li-ill jujLi yJLllUj ‘La.jlU jl 5jjj jtilt S jj^-jJJ <_bAjju 

i-w <* »-v jlj i . ..all oLLjlJI l i-v 
d .1 i , ..VI |j 4 1 . i.l II (£±j> ^_a <_uLuJI jj-® 

6 Jj j_J l^j * fl l a -w 11 Jj_a d all A- U >|| jL$_a.VI jj • ^~* » ■ « » a ..ill «.|_ll 1 _^->!fl.tl 

7k.a cljJ-S l^J <-uLllt ^Vl JiS jjU Jj_ftJI j^aj <jlj Sjaj i* II Sjl^aJlj 
1$ ^-S ^*>> ill jlf^VI ,j-o JILAVI 6J4J 4 il -v* . .S \ j ^j..\ < ^ If. 

:^J 

jlg-^M JaVl ^ li*»~Lt-u1 oijlil I4J <LuLuJI ^l^iVl a jjV — \ 

V^ 1 

Cil jla a II <jLwj dltj-A jl ■*■* ‘**1 djj t -w II 4 jjl « ,<H ^LuiljiJI Jjl L£ — Y 
£jljj ^Ijj (_f Jjj ^aJIj j l { > ^-l j^jJuJl 4 -%._»Ti <!i.\ -\~><itll <jj_t-k.ll 

u-Jl— aJoJIj <_ajLc.j j _l k II j 4_ul_C^JI olul—aill ol jla all 

4j„\ 1 4iill djj j -v II pi gLa * II ^jI J o < ti*ij . otjj&villj 

JjLo oLx ^ yjk ^jle. j t l jl | . av ^J jj^jaJLIL 

CfW^lj J CSL>^ 4 j1j-o 1 ^yolASh.1 

jjj^-uJI) Jxo Jaju^jjJuA iijAa_o ^Jc. d^jl-w a CjIA jm tlUj5>j (3^1 

.(Jjlulilj 
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Ji ^iLiJI ^LuVI 4 > jjUII LlJLj olj-*iuaJJ LojLl, obU ^Uil - N 

• oljUill Lf l^. J Lair. VI 2_a zr.^^ 

*£j^^ L^° jlj jl i ti l JulSL <uua»Vl <iajJl jaijj — Y 

<jjU11I Sj^VIj oloaJLl ^Ixkl-Uil JJiL <jjJ) <ilki ^Jc <kiUJll - Y 

^jLljjuV! <L^a ^ l<* j51 t*J ^ijlj 

LT® * -i. “ 1 1 obxaJI (JUj <xclj(jJI oLaJubtll «Lul jjJI <_ajlaJI ij * ■ — £ 

•uLfc^b (jLuij^U <A$ 1 | <Oj| jill J^oUxll (JAJU 
^-*jLLa ^JLllLj Lp£dlj oL^jj^laJIj oLjkal 1 <_a jLLa oil Li £-llj| — o 
.<JjUUI olj^l Jl *>aJ]| iiHUI oluJI <>l 

<^>Wj ^SLLaJI JLa JjJI jl^VJ LajLLa obLi ^liil - *\ 

Jl Sjlj^JI oLjjj 

:^ 8 j L>J ) lJ| A V I i I ^ ^ | jLiitU^JI t-tLai i4.*ii i|| 

Liljj 3 JJJUJ CjLjLu ^LUI 

t£jjl oLllL < U> -v ll >— Sj^laJI J .X J t~i J <iL La J aC A j -a.Vl k_ij_*j 

J! J WV' <^a.bil J ^>^1 JbJLj obiJI j-ai jjii jl JJ2i J[ 

jt SjSlJI Sjl^^aJlj <a.>lilj k-ilLaJI JlLa jOJt jl JLu jl{_aJ :V jl 

.Aaalil 

.oLjJI Oj-a jl ua j i n <p. oLul£ (jfc 1 .y "jj jl+J :Luli 

CjL^kiJI «oLuijj^iJI) :jLf^jU <J>-uaJI qLjuumJLI <^aj 

. (olj-titaJI jl I JjlLa^jJI 
iuijifll jjo fl jVua ljj <A»_>aJI <StjJI flc. J J 5 I 4 JI jJauJI J 

ollUll LfULuil olljA >*~L"k tl 1 fJL&JI CaJl <l»J^aJI <J|jJ| 



jl jl j >V I •jjjlo fjL£» Jj_x^»LaJ.I 

. ^ju^Lul 

| ^1L*JI (£jfi i nt I (Jj-i-oLaJLl ^j-o u-i ^ x a JI (Ji-t- o l o j jI * »j 

obLu ^LjuI <ljla-aj l j n ah Vu ^LoIaVI (jl£ I jJ jjLjjj^J < ^~ t fll l 1 j kj -aftV 

jjJc. tfloj jlf-=k.VI J-al^ 4-#jUl Ciljfa. (SS^ *Jl> a -* 

"■!j ‘ ^ A*OjlSl! Jliil (Jj w u 

jjl j-u "fci <^\\ t<n A J j x JI J^ol^Jtil ^Jfcl CjI ^.. i t t ^ 1 1 j ,i 1 X~ ij 

^iJlj <jjlo_klil olalulli l |1 djU1 aJLUo ^ILu >. tKnj Lj.« fc Uja£ obLlil 
^jI^joJIj i i.j^U Aj*v t^-» w : .-. LvLa ^i t < <i~ A mil t Ju Xui L»j-t >_»■ > j j u 

• J if* 

.-.(‘» . I jj j ^Lul (jc. ilj* . a .-.l‘< > -. 1 j >1 ■ a » £jCl 11 *.UL*JI 4_aJjl I j-i 

.ol^iiia.11 A min t “ * «Xi 


jit Cilj juui ah II Cjj — a i_i i mu jj A i iJ! pt u •v ll 6 j~A ^~a1 

AJj*. ^ ^jll j Bt endotoxin gene JL ^Jl ja otUlll 

6l» Bacillus thuringiensis al a^II A^pJl L_>3 £j t> 

ijc ‘*‘lj ■“ -a- 11 a .> m, ia^jII jLtjjjJI l«ut ^—i > m)j endotoxin ^ajuu jujjj jj4j 
Jji-9 j sc. (jl JJj . L^LaJI Jiakj l> xljll a AjiJiC.VI J-3b| Jjjjla 

LM -k! 1 A_jjj_A_LwVl A 3> , A jJa. II Jiij ^1 (£jp jJ > II I j_A Cit-dj-a. <> 

. L^UJI AjJ^a ol^A=JI S«A*i Au^UoJI 

Vj Ai»*_^ oJ^I (>“ glilll ^JUuJaJ! jujjjJI Aj « m jl iakj JJj 

J! t£ J Ji ^ ^LllLj ciij.jut . ^ 1 1 ctj-« (£Jjj 

jjl Jjh ui j ii II (jl nVilj pi J iti .■>!! jj-* JaL^lL Ctljl nil AjI ,a a 

Cilj (jjSj AjiLill AjjIjjII ajLU jjj A/T ja ^ILc aljAA^a ^UiLIl 
j_t t « ~H» ^ (^aJI G/C JI a 1 1 4il ajLj «yi Afj t jJ G/C Jt (j-o JU 

■ olj.^^11 Ctji ^i^‘i Au^i 

dUjjj G/C -11 A_ajull 1 Jjjj ctt \i ^aJI "I »L*lill A_aJi! 
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i_Axullll j-fl-aJ.1 ^1 1 11 4it sL-lxll Xaj ilLJj£ .^i£1 4 j lc.La |j 

. &<- l a$o ^aJ! |J,nr. j^jLj 

l ^,\ -% > i ii > oil i II ^ f j » » Lboj] <i > l l*» *j 

oLoJ^il iaxia oUojJLoj ^j S-XmS .] J^ju_kJ! Lfrlo CjI jLLaJl 

<y* l* >11 C?yjL>^' 1 j-4 JfL} Tv “ > ; > C»l ^ ' “T . I I (jl ~.lj .t.-s. II ^ j-r>g II 

(jl *1, aUJ I £ja j-J-a£ m *t ft | OJ-Ll j j 11 1 vdJ j-$ ^I.aiJI 6^-jljLj ^lc. 

• ijYl (x 4 ^ ot j-LaJI 0^1 i j lof. 

,>-^1 ^-4 oljLuJJ o lij-T t . ll (Jill ljj^_aVl ^Ij. aJ t<il jjl ^Cjj 

Jxa oliLu LI ^ ifllfll l ol j j L^il VI 4 gj -t" < nil 

4 j< Ji t ji t Jjl-* (J^la JL*JLujJ t^rvj I jJ <uJLdl 5 .1 j.~vj L^jljJ 5j jJlj a flll 

tltjA, lfl-gl ,. 1-wi i-ul t_jjui * »1 £ja jjLu ^jJIj A > -^jl j t ill 

L ^xC jl ^Ljj Jj-« OJ-LXI »Lk ^ll ,t."i V l*i1 

rtl l j^ic. ciI. La . 1 1 (Jij vJL^ 9 O* (^1 ^.1 J -i. *> x<il . ,_y ~ » 1 1 

• l^ll l^^-II j** > j <<* ^ill 4 i <uVI g\jj j ^Lill > a\ i-^llj 

Sjcll oL-ali qIj * » a Luljj Sjj Tk g 5j j oliLj ^Ll! ^3 jJa j 

^I caJLy uL Bt Jl Jii {£"*£ jrLiVI ^j-fi 5 j Sjj i ii i u< m iu ^yjJ! J 

j , j » il t jl j~>T .I J l| il l i£_aJi (Jij oiiLi ■ .L.^Vtl J j J I 4 > a \\.1i 

^j^aJI oLiliU l^iojL-a (^J-o jLuixlj <j^aJI l^*Lalfl1 ^juaJI 

■6j tS j 2 (J^Liiuo ^iVil jjLVI oLxLu ^Lul jju 11 ^ 

CilViinll ijjl jij) 2LoiJt |juuV> 
(j^lj jjL-ai^U 4 t xiiilL I -V - rv <.a j 11 < j C.l jj Jl oV— <-OiLkJI jnl .» *JLft 

IjJjg 1*1 JC l| kaJ 4-a .fl l 4jVt aVI L ^aL^k.Vl fjctJU jl jJxaliaJl 1 jax j l| u>Vij 

c£*± <jl J-^xj J-Jj . LxojI (jl jjLuuu^yU <_uljjjl 1 1 ~*.t • < Sjl/j jl 
CjC- <l)Ltll olLaJl Jiil LjIjjJI 4 tiij'tj llj <jjxaJt La. jJ^SSuJl ^L . ..I 
<Cjjd\ LiLxll yjl xnVI |jl1 4 luiLVIj 4 » ^ 11 4jl»1 JJlII jxoDI OJ-4 

. l^ViL^ ^JlllLj 4oj1 jjJl I^ImS SjLjJ 
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(Jj-xotaJ.1 jj A j fix* Faba bean ^jUI JL^' u!^ <^J 

(JU1I Jjj fJix* ^ Wj u^V i ^ L “ VI 
iujjVI JjjJI u ^x i iuOaJI ijlUJI Ciijll t-~1 <±»*1 *j ji J 

,< 4 j 3 Jl cu jjS <Ja& ,^i La^a ijjJ u*i; <j 1 


(jjaL-A.-a.Vl (jjxAJ * ^ a’tj (^jixl! J>JJI Sj JJ CfijJi , *-*Jl>-*“^ LPJ 

Lj^luL-uVI LaIxaVI (jjal.Aa.VI <jA ^juuu ^Ij CUja£JI <j-L <JXi-oVI 

Jj-iJI x-fllixal jju (jja-flll Lj -X. xa J IjIojj C^a^aIaII ^^aA-aVI (jAaLsJI Jaa 
(jA (^jJxVl gJ, jjVI jl xilLuaVI ££jJ L#' > 4 " * M ^LaJ ^ib 
I jjh (jA Sj i.|X <a— uni (^ic s2 ^aJIj ^Jj-JI ^J^VI ol jJLj Jj-^^ 

A , .t i «i *i ajLjj <KAil 6 JJh (jVI ( j . ^ '.' rK — .VI (jAA-aJI 

.5jjJai1I SojjaII J> i3i^° u* (mhaj-^ ^auLaVI ^1m>VI (jaaUJI 


oLu (j-# (^aaVI (jAAaJt I jjl ^bal (jC J^.* «■■* < .t I ££aJl tjj-** (j^.1 

(j-A ■ <JLkjl ^Sj Brazil nut JL Ji jau ^UIj xijj-*ll JiJI 
LSIjj (j« JI 4 II oLill »l jla.1 cJj j Vicia narbonensis -j Jj«j ^ Jllj J>ill 
4 > . ./> ^ tf <jjIj) 1I 4 . .. t \| II <Ajjlaa gjuilj jj-aJ.1 ^jLjaJI v— &.t * a II Ua (ja 
<-Ji jjjl JLaaiJl SjLj ^JLlLj (^f-^VI ( /> « aJ I (jA 6 joa$ 

•J^i 


:b />< tl | J oLu^jJl&JI j ObjlaiU <bjlia CjULu ^Lul 

<jj_LaJ| j Cudjjll OjI j^ JI 4 jmi.Aa| II Jjio ^IjaoxuL ji*l 

^lllj 4 a .Vvll oLuKll LjLa <ajC.I jj JI JxuaLlIj ijluaVI (ja*aa ^Lul 
,<Jl*JI <A jlill <a£j (jit Sj^lx. JjAAaJI Sj;u£ SjLujk. uw.1 1 


olj-LaJI <JLaIj l+ij -fc-»j4j CiLaaJI Jjx 6^ * A ^ A 

< Jjj Jtll j <LjaJI oLt xa . l l Jii JjU oloJI ^jJI Lfiijj CfJ i j u il U l 


yjjlSi jj jixVI ^.1 Jaa-xuL 


Polyethylene gly- jlAgrobactereium-mediated gene transformation 
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jl microprojectile bombardment jl col-mediated transformation 

oIjLu electroporation 


<LbjLS_a eJjJljut^JI j-oj 4 ^ujj£JI j-a oljljj ^Llil ^ 

Lf-j-fl Sj-o JjV JJjj oLi jJll 


1 eiljl (JULoSt j 

iVI tlill 

J lA » Liljj 4 ■ .. it g A 


jjjJI -v 1 1 cjLac. jail jj-t-oVI ^jiiA jt~ll j f'*±3 

aiji (ji.* -vVi (jAaj <L»£lj JlaJI J^lc. oLx jill £jjil ■ •* 


Zuccini Yellow (^ujxi 4 > > km ^illj oIlcjjJI 1 _j I v a ^ « . .. » 
lj_fJ COAT PROTEN GENE Jj_c. j^Lal j_lj Mosaix Virus (AYMV) 
Ter- Jl ella$j <1 uumlill PROMOTER jiLaJtl * * » . ~y >j u .. Jt all 

J^juLI CibLJI < -* ■ ■ * »'■ jx. jaoaIUj C^-aJl IJa ^>Li (jl k-jiullil minator 

lj° 1 * A) lj (j-o Uiljj 4 . nj'tg t lj Sj^aJl oliljjJI (jl J_a-j Lg-Jl 


(j e. a ~ I Lj Jjaull j^aJI ^jlu ktxXA. (JJJ juJJl I 4-0 jULo OI jJLjul^JI 

4 jlj oLjJL 4 t -ui L iiVl Lylj^ll SjltL ^Lojil 4 J djJjv (jl Jju 

oLi-ojjj-flJI {J \c. ,L-udl. 4 ail£.l ^1 tJJj * 4 Sc (jujjjJl ^IujIj 

p.±C. l -u r»j lj Sjill LliJIj <_aLuJI .oIjUJI A j^l 4 -a.^.lgll 

(j^ O* (j^M^I AaJj 3 otajSU 


pJbdJ Ul IjjJj <LaA 1 

OA^JI (jjJj Ajl J-C.1 JjI j_il! ^JLaJI 4_adjj ^jiJI \ -v ill 

j ±* fa H (jjJ 1 1 jlj-oj iJiLdVIj J jJLlL (jLiiiYl jlxol ^LJI 

4j-»-»aUI 4 a - > I V >I Jxllma ^Lc. jjj Luaulj <1 aJI 4_alU>j ^lf. 

•^laJI jljll (jic. (jL-ujVl lg_Lo j^lll 

ila^Ylj ^la II j “‘■■■II •_ »ll**i 4jli 4 a i t-v*ij | \ A <^3kljlj 

Jtixall Lfj j JuJ I jl AC.1 JjI jju ^ “Hj <_l-oUI Jjjil (^olk 

1 jl (jj-ajliJl (jjj l a.il ^ Q Jk l ^JLaJI ^1 jK . ..II j|ja! <Lo->. j-a /\* ^l^a. 

.(jYI 4JjJLa ^juixt l^j ^-alll ^«StJ 
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^JL*JI <£.1 <LaJl <jAjVl < rd iu a CJjJ -w -a <jL* O^J 

V jll t nil JjI^jJI JjA_a £-# JoaujVI ^jjjJ! jdLaJI <-«-<aLa.j 

^ cl j^l £ lljVI 5 jL» 3 (jic- ol ^ , V <■ » ■**«*» 

• d^ImVI J »t jJLlI £jU 6 j-^ <>H (jJc «-. it » lll 

V • ^ja, ^JUXO (jK^ll jljJU ^c,a * a i :JLia£ j un J-=*.GJj 

Y * Y° ^Lc. J^ln.,,1 xla YY • Jj jj mj Y • • • ^Lc J^La-j i. » , mi 

jxi. jj ^JLaJl ^jl£.t<ill j-aiit Jj-*-a ^lc Ja l a " ^iJl oLajI m U L jJa 
(jj dlj jjLj jx&j <_c,j^iit <_a_SjJI S Jjjj <.■> ltt ia il l oVjLaJ .1 

< .a .1 ,,.H SjLjJ .dV 4 :> ^Vtj *1 jJlII ^Llil I j y al l JaaaAI (^Jjj 

La_£ <jl J_# (jj-jla N i (jt J-fl d>^ V > £ U-° J ^-> -o . > 

JJaJ <Lul jail qLaI jjaVl {y> /° » ^aAjj ^1 VI (_£j£» dlj t - fl J fll i >* * 
Sjljj jjl I SA jj-o .(<AUU fj » xLa *\ • ^LaJI OJjll jjl^AiJI 

J-jlu 6j_a.j ^_> U" i ip jj-1 dlj Jjl VI 1 J-a. ^-f -a JaLc <j| ^X.j <-J-cl jj-ll ‘L*-*jJI 

.dV^AAuVIj * I Jail (2 /j a^a-flJI 

<_uujLau1 <Ljuuj j ^ jJI <ujIjjJ! 4 < uj’i j II ^Jc C-aJhl £caAjj llA 

. ^>11 ^lliVI ^afc j ll 

t j a ^jC. Lf-^ljjl j5> a_i 4 _jjIjjJI 4 .t xi jt j II 4 j , . J , ..VI <_j_j - ol_aJl 6 JAj 

< t aVill it <j^aJ| j^ulj cajjljil a^JaJI J »~> <-d >j JI (jl » :<aJIjJI M fl j fl -~w II <a^ji_4 

.«<jjluo!2Vlj <j£.Lala.VI 

t>» /° • (^Ij-^ LfJ J-a_*aj ^-o> 5 JI Ji.JI (>• /Y* • ^Ij^. Jlal ^4-i 

. 4 jj^kll oljjL-cJI £ya /. Y • ^Jljja. l^iljjLua Jlajj <JIaaJI 

j.t,£ AJjJla Jjl aJ Ijj-aj <aj!jjJI M i«ij\|ll ^JLc jjl 1; £1 «-u La-o 

<1ajJI ^Jc liajlailj jjLuiiVI oU>Llal jjJpj <£.lj^JI JaliaJU 4 j J aJbC 

.^Vl is Ltj t f>.i 1 ijailj 

Lbuii ^ If- J laic VI <jJLc 1_.^J cl (jl ^j-oljJI ^lUJI ^ If j 
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.SjjiaJll 4jJ>ulr>ll »jjln->a {jA 4jl ji 

c £ ■} 4- Ap ^ ...0 ~ k ' l £-j>L^ ">H <-jjIjjJI 4 mX 14 .ll dp£j cJj-fjj 

<jt£ xp Pul jjJt ciLi^LLa-VI J_^=kj {y> xaJ [^jusxxjj PpLpJI £j pVI 

’■JJU-J-o ^j-o i_jj_xo 4 ,% ua lll < Llfl I I ^.Ij-C-VI £>\ ji.1 6 Xh JLa v «l« oJI 

4- i.Afl il I il u . l . raJ l t iLu^lH ^1 1 i <>Lj ^JLaJI oSjll ^_fl 4 j 1 ■ l, <t -*■ J> ^ “ . ..tl 

£\P (_$-i| (pLp £\y Cy* cA u-y Jij Pul jjJ! 4 _ 1 _ujj 4 .il j -v II 

Cfty ul ^ - ^ -^ O Li Lull ^Jl PjLpJ otul£ (Jj-a LmsuI J, ^Jilp 

. Ij^k. ^Iaj oLp.ll 

G^lp t> (^1 fSljPj OiJ& J^h Vj oL^JI (J^auj 

4^Loli oMiLxJl jl £jpVI jix j < ^_lc. Lj-JI jLJLU <jj i y 11 oLkLajJI 
J-p*-*-» 4 ttl" > y 11 6 j ^. ■>_ ■-> » y \ t >1 1 j L$ a >!yU 4 j 1 y ~> « tiVl ^uo Lo_o PpLuJI 

• Pp l t ill l jp olil (Jjyl J_0 *tul Cj±2>. J 4_ajjS Pul Jj oLftua 


gJjiVl <ja 4 y . a e> jx\ < \ ^ljj| jjl 4_pjpaJ) PjIjjJI oLu_uljJ O^-uajI — V 
Lj* PEiLaxaj 4 jI < tu a C)lc. ^% .« p Pfcjo a « ^-u SuZu ^ idjlun PuLull 
• ^ t J»H jL^ak^L! pijuj La py <4_iLilo oLp jjx £pu ^lllLj oluoJI 

JaJuuaJL JJ y" > otxv-v.ll 6 j-A JJX 4JLdaj <j1 jJI ^Icj 

• jl fl y ^Ll PjLpXmVI La | .o Ijj J fc jftitn ^pJI otluj^l jjl VI iJju 


4-Sjpcxllj 4_pjj_aJI PiljjJlj P^xaJI PjjLa_pJl Pjl jp l oLj_uIjJ j ju j 
Sjj^ua j L|. -yV I tj.ay*> otjlpJI ^jU~ i n~ ^£1 oLpaJI J ^ f ^xlau l^-i ^u ^jJI 
jL^ y.VI Ja xx PuLplI JxxoLaJ.1 »ljl ’ll PuljjJt 4 mj'ij II 
cjj-uj jl j -y^)Ll oblpJI jP^ju atul pi Vj -y II iJpLuj 4_xuljXA * 1 »H 
6 JJt Jj J_a.j j u-aJI J x\ ja ill pljl iM,A Pil-y \ xul ^jJ_a ^xlo j-ll Pxoj-Pll 

jlpaxllj 4 uxIL jkXI 4ixxu1 «JtxA ^jLi (JLa-LI I jjh ^.fij jt | -y^U PjI -y 1 t nVI 

— *(Jx« t|xlc. P.L*pU oLuiljjJ ^l‘-v* oiljLa 


oLlLpJI) (ojUptfll) oLllu 4jy_pil (J-ay.1 Pip I nil olp-y.ll Jjl — N 
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(cuUjjjjJl) cjUaJl JasJ .l A i LAjIj (<^vjiU J AMI ^lll 

4 , ..I ... -v I I ,— . t~ l t\l l I 4 J ^ ji i iUll ■_ «1 ^TiVI <l 3 j <Lqj J_i oil* 3 . 

* al'a -^11 j <L^jlall 

* » »H 1*1 j aVI J* £yC <J j * . nil Cjllf-aJl (JSi < _*L a C jjj " 1 >1 ^ — X 

. l^JLLaklljl (j-lc <LulajJI 
jl^ rwVl J * -^~ jjic> ~-l y*H < ftj .j 9 . a JI Sjjill (jl CjLmjI jJI 

JS j <jil jjJI 6 J tail ^alojg ^yC. 1 < t i V> <-jj L ai*^ ol jl - n * 1 < > *xi ^-A 

Ja&jj ^lll oljLtiJI CluIjJ ^yic. <jVI <o xj y aJl CiLuljJ C i w/i'i l 

jl jjLkJl j 1 jV I (Jj-a <-x»l j» ll ( 3 -^“ % J jL^-a.Vl 

Lc^lLI .“.11 1 i\l l jjAa uj jjjn-a-tlJt jL-C. ol— ijj ^-IqI-aUII (Jj-a <X -j ~> j-ll Cjl^LiaJI 

.^^Vl 

Jb-*- tr^l , * .* ^ 

1 j~-wll«/> j] jt$-a.Vl t-jjjio tj.a -w~t £jC. <jjjjuJll oUjoJI * „flj 

■ awAi ^*C 1 <jljLuJ 1 £|j:VI ^Jl l j lfl‘i ^3 <l^J >_i i nU-ll ~k 1 1 <^Lualj 

.^jjjJI jl^a>VI iwjjjlaJ 5 -ojLaII <ihO I 4 -JI 

(J-a ■ -x~ <_^L£Jl <_Lal_£JI Sjj i-r> 11 ^xaj] >.l «Vl Jjl Jya 

^ j all Sjqau cJi jt-e <iUJLl (jlj jl^^U ol-jLij-ll 

oLa^l&ll Jyo J «JllA (jl V[ jL„4 a VI X^’ Clt rv . 1 CtLu^JI J-a-C. 

^.Jra.13 (jt oLajkll bSA .CLiAlLI <lilft ll olj liull Ujl ry*l ^3 4iUyaJI 
cJljl-a jt^a.Vl j <jLaJLuiVI ^~^T> ^jJI ol lwaJ l ^j.u i (JaC 

.jXi Ja£u ^Jj 

^l!3[ (J-ajiu ^j! jiJt JjJuajJI Ciljl.t u.a jjl ^J| CjLoiljjJI 

Ja^u CjI^Ioj ^lljV ^Jajuuu jjl (j$-aj jj^ajjCJI alxll ii^La 

^Ji V Cj) jLuill 6 jJb joJU (jl L^j! Cituljill j am u le^ . jl| 3 > V 1 

^jxaJt jojjuJI ^jlajkj jl j-lxiu (jl ,Jj ji | y^S <-ajl_Lo oIjLju ^yn o Ut a. <Ji3 
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uj^f ^*1 jjJI jLuJLI iMl oljo-aJ) 

‘ O - l . > ^ JfcLuu ^aJI 

frljjl olxtaJI J-a£. ^jl->Ti < ^K»*>K . /\ oLuljJI .~«-v ■ ~ j l to j 
£■* otiiaJI CjIJjL^ 5 jai£ j-*-oLl£. dllft <jtj I Ja. » Jt » * jl^}U 

ylJI (Binding proteins) .kjjJI olL^ ^LJuL 5_^>LjJI UljjJI SjUl 

. ^o^lJL 6>Kuin 
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